Wc have observed a new, strong, low-frcqucncy peak (at 47 cm ') in the Raman spectrum of ion-implanted GaAs having a mixed amorphous-microcrystalline microstructure.
I. INTRODUCTION
Ion implantation provides a means by which crystalline GaAs, c-GaAs, can be converted to a material composed of microcrystals mixed with the amorphous form, aGaAs. ' As crystallites become very small, long-range order is lost and 6nite-size effects become important. When examined using Raman scattering, the microcrystalline component of the ion-implanted "damage layer" manifests itself in the broadening and shifting of the cGaAs spectral features. The low frequency of the A peak suggests the involvement of acoustic phonons and, as discussed below, we believe this to be the case. However, it is not simply due to a size-effect mechanism, such as the phonon-confinement model which well describes the damage-induced downshifting and broadening of the LO line. ' ' For the LQ line, as the crystallite size l. decreases the k-vector uncertainty (-I/L) increases to permit participation of phonons in a larger k-space volume around the origin. The line broadens and downshifts (Fig. 1) because of the small downward m(k) dispersion of the LO branch (see Fig. 1 ).
For acoustic modes, the m(k) dispersion near k 0 is enormous by comparison, and the corresponding upshift with increasing damage would be very large. This is not observed.
The three mechanisms listed below are, in our view, the most likely candidates for the implantation-induced, infrared-resonant, The solid curve in Fig. 4 
